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Rudeshur 2000 MW Power plant at 100% load

Standard Natural Gas

14.21| 1228.00
230.30| 556.428

4 5 5

Heat loss

14.21 | 1228.00
230.30| 556.428

P, =217586.53 ki

21.70
-81.15] 543.948

Air filter

0.8840| 21.70
-81.15] 543.948

p|T
6 h o,
o, = Massflow [kg/s]

7 p = Pressure [bar]

T = Temperature [°C]

h = Enthalpy [kJ/kg]

P,, = Electrical Power [kWV]

0.8810| 576.00
-577.41| 556.428

T¥ee 5l 55 o0 (g3lw dunls S8 — ) JSCB

Rudeshur 2000 MW Power plant at 60% load

24.40 26.00
-3621.25  9.150

11.49 11.12| 1147.00

/’ 216.88| 448200

Heat loss

Standard Natural Gas

11.12] 1147.00
216.88| 448.290

P, = 14227533 k

439140

Air filter

0.8820 28.75

439.140

]
~
| Rk
h
6 Fm

= Massflow [ka/s]

p = Pressure [bar]

T = Temperature [°C]

h = Enthalpy [kJ/kg]

.fl P_ = Electrical Power [kV
/

0.8710] 571.00
-489.23| 448200
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Energy balance of the system

No | Mame Type| Ensergy loss (enthalpy) | Energy loss (HHWY)| Energy loss (LHY)
[kW] [kWW] (kW]

G |Turbine 3 449432 53 449432 53 449432 53
2 |Air filter 10 000 0 00 000
5 |Heat loss 10 1.00 1.00 1.00
1 |Source 10 44140.55 -7 150.35 164.67
7 |Stack 10 -321287.09 407831.53 339486 .62
8 |Fuel source 10 45193 25 -525756.31 -474339.59
4 |Combustor 13 9248 83 -97629 31 -B88016 19
3 [Compressor 29 -226729.06 -226729.06 -226729.06
7 |Pipe 0.00 0.00 0.00

Total: 0.00 0.00 0.00

180 3k 59 G551 <l polio =¥ Jgur
Energy balance of the system

No | Name Type| Energy loss (enthalpy)| Energy loss (HHV)| Energy loss (LHY)
[kW] [kW] [kW]
6 |Turbine 3 316542.47 316542 .47 316542 .47
2 |Air filter 10 0.00 0.00 0.00
5 |Heat loss 10 1.00 1.00 1.00
1 |Source 10 32510 83 -12039 26 -6093 74
7 |Stack 10 -219318.30 324276.19 273136.41
8 |Fuel source 10 33134 .47 -385470.97 -347883.03
4 |Combustor 13 6884 17 73554 77 -65948 46
3 |Compressor | 29 -169754 66 -169754 66 -169754 66
7 |Pipe 0.00 0.00 0.00
Total: 0.00 0.00 0.00
TAee 5k 50 eodgi AL Oly g 631 waly plendly Y Jguar
System efficiencies, power input and output
delivered No. | Apparatus | Type| Energy Totals Exergy Totals
kW] kW] kW] (kW]
Absorbed & Fuel source | 10 | 563896.31 49740562
power 563806.31 487405.62
Delivered 1 |Generator G | 217586.53 217586.53
gross power 217586.53 217586.53
Aux. power auxiliary 400.00 400.00
consumption 400.00 400.00
Delivered
net power 217186.53 217186.53
Efficiencies |gross 38.586 % 43.744 %
net 38.515 % 43.664 %
1725 50 Gl (AL (lg 9 638 vty plowil, -F Jguar
System efficiencies, power input and output
delivered No. | Apparatus |Type| Energy Totals Exergy Tatals
(kW] [kW] (kW] (kW]
Absorbed & |Fuel source 10 | 413433.59 36412712
power 413433.59 364127.12
Delivered 1 |Generator G | 143375.33 143375.33
gross power 143375.32 143375.33
Aux. power generator 400.00 400.00
consumption 400.00 400.00
Delivered
net power 142975.33 142975.33
Efficiencies |gross 34,679 % 39.375 %
net 34.582 % 39.265 %

U9l 2lo— g kil LJaaui oy
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Energy and exergy flows for all pipes (subsequently inlet and outlet)

Pipe| Total Energy flow| Therm.Mec. Energy flow| Chemical energy| Total Exergy flow| Therm.Mec. Exergy flow | Chemical exergy
no. kW] (kW] (kW] kW] (kW] (k]
1 7150.35 7150.35 0.00 -153.84 -260.71 107.07
7150.35 7150.35 -153.84 -260.71
2 7150.35 7150.35 0.00 -679.68 -786.75 107.07
7150.35 7150.35 -679.68 -786.75
3 233879.42 233879.42 0.00 213934.31 21382723 107.07
233879.42 233879.42 213934.31 213827.23
4 B857265.06 857265.06 0.00 B26553.38 B18847.44 7705.91
857265.06 857265.06 626553.38 61864744
5 857264.06 857264.06 0.00 626552.56 618846.62 7705.91
857264.06 857264.06 B26552.56 B18846.62
6 407831.53 407831.53 0.00 158956.19 151250.28 7705.91
407831.53 407831.53 158956.19 151250.28
7 525756.31 94.88 525661.44 497405.62 544350 491962.12
525756.31 94.88 496568.97 4606.84

(V) S5 (59 ool asiine b 55 (635551 9 65551 b by dslo b -F Jgu

Energy and exergy flows for all pipes (subsequently inlet and outlet)

Pipe| Total Energy flow| Therm.Mec. Energy flow| Chemical energy| Total Exergy flow| Therm.Mec. Exergy flow | Chemical exergy
no. kW] [kW] k] kW] kW] [kw]
1 12039.26 12039.26 0.00 -4830.50 -4914.81 84.31
12039.26 120139.26 -4830.50 -4914.81
2 12039.26 12039.26 0.00 -5246.06 -5330.37 84.31
12039.26 12039.26 -5246.08 -5330.37
3 181793.91 181793.91 0.00 153430.77 153355.45 84.31
161793.91 181793.91 153438.77 15335545
4 840810.82 840819.62 0.00 454607.88 449371.97 5235.50
640819.62 640819.62 454607.88 44937197
5 640818.62 840818.82 0.00 454607.06 449371.16 5235.90
640818.62 B40818.62 454607.06 449371.16
6 324276.19 324276.19 0.00 124036.92 118601.02 5235.90
324276.19 324276.19 124036.92 118801.02
7 385470.97 190.56 385280.41 364127.12 374559 360381.53
385470.97 190.56 363241.31 2859.78

Thee 5k 30 65,551 56T 51 Jolo s -V Jgur
Exergy transmitted from the system, exergy losses and efficiencies

No. Name Type Exergy transmitted from system [kW] Rel. Ex. Loss | Func. Exergy eff. | Univ. Exergy eff.
Total Power/Heat Losses [%] [%] [%]

6 |Turbine 3 467596 .38 448983 09 18613 28 374 96.02 9703
2 |Air filter 10 526.04 0.00 526.04 0.11 44239
5 |Heat loss 10 0.80 0.00 0.80 0.00 100.00
4 |Combustar 13 83949 91 0.00 83949 91 16.88 82 67 8818
3 |Compressor 29 | -214613.98 | -226956.03 12342.05 2.48 94.56 94.55
7 |Pipe 836.63 836.63 0.17

Medium to/from env
1 |Source 10 153 64 0.00 153 64 0.03
7 |Stack 10 158956 19 0.00 158956 19 31.96
8 |Fuel source 10 | -497405.62 | -49740562 0.00 0.00

Total: -0.02 | -275378.56 | 275378.55 55.36

180 36 50 5551 30T 51 Jolo ol -A Jgor
Exergy transmitted from the system, exergy losses and efficiencies

No.| Name Type Exergy transmitted from system [k\W] Rel. Ex. Loss | Func. Exergy eff.| Univ. Exergy eff.
Total Power/Heat Losses [%e] [%] [%]
6 |Turbine 3 33057012 316225.94 1434419 3.94 95.66 96.84
2 |Air filter 10 415.56 0.00 415.56 0.1 108.60
5 |Heat loss 10 0.80 0.00 0.80 0.00 100.00
4 |Combustor 13 62073.20 0.00 62073.20 17.05 82.53 87.99
3 |Compressor 29 | -158685.81 | -169924.56 11238.75 3.09 93.39 93.18
7 |Pipe 885.81 385.81 0.24
Medium to/from env.
1 |Source 10 4830.50 0.00 4330.50 1.33
7 |Stack 10 124036.92 0.00 124036.92 34.06
8 |Fuel source 10 | -364127 12 | -364127 12 0.00 0.00
Total- -002 | 21782575 21782573 5982
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Exergy Loss, Efficiency in each load

Name Energy Loss % Exergy Loss % Fugf%i?;ng;(izgy
Load % 100% 60% 100% 60% 100% 60%
Combustor 0.84% 0.88% | 16.88% | 17.05% | 82.67% 82.53%
Stack 29.31% | 28.18% | 31.96% | 34.06% - -
Compressor 20.68% 21.85 2.48% 3.09 94.56% 93.39%

Turbine 41% 40.67% | 3.74% 3.94% 96.02% 95.66%
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